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rate of 0.15 V/s between -0.1V and 1.1V. Ten seconds of light soaking time was applied before each measurement. For all devices an active area of solar 136 cells was defined through a metal aperture mask with an area of 0.0625cm 2 . 137 Stabilised current density measurements were carried out whilst maintaining 138 the cells at a voltage corresponding to the maximum generated power for 139 50 seconds. External quantum efficiency measurements were collected using 140 an QE X10 spectral response machine in the wavelength range between 300 141 nm and 850 nm. For lifetime measurements, the best performing devices 142 were stored in a humidity controlled environment (30% RH), in the dark and 143 tested at 0, 168, 504 and 1076 hours after their fabrication. 144 Transient photovoltage decays were measured as described previously [34] . 145 The white bias light was provided by a BRIDGELUX 9000 lumen LED ar- Figure S2 . In order to prove the scalability of the perovskite layer in complete devices 231 the precursor solution was slot-die printed entirely in an ambient environment 232 maintaining the substrate at 65 • C and using the cold air-knife in order to 233 reduce the layer thickness and roughness, devices were also prepared with-234 out the heated substrate or air blade for comparison. A conventional n-i-p architecture was adopted using TiO 2 as both a compact blocking layer and 236 as a mesoporous scaffold. For annealing a 2.6m belt oven was adopted in or-237 der to replicate potential industrial conditions (the oven temperature profile 238 is shown in figure S1 ). Comparison spin coated devices were prepared in a 239 nitrogen filled glovebox environment using a hot plate for annealing. PCE Interestingly we did not observe a dramatic difference in device perfor-242 mances between the spin coated and optimised slot-die method. In partic- Looking at Figure 6 it can be seen that recombination is an order of Peaks associated with the lead iodide are indicated by red triangular 285 markers, it is possible to observe that the predominant peak (at 2θ = 12) is 286 present only in the case of the slot-die coated devices. This suggest that the 287 slot-die method has not achieved full conversion of the perovskite precursor 288 solution. Although the peak is small it is likely that this is a contributor to 289 the reduced current observed for this method. We observed a generally flat overall evolution in device performance over In this work, we demonstrated the suitability of a slot-die coating method 301 for the deposition of lead halide perovskite layers in one step and in air.
302
Furthermore, we reported the use of an industrial 2.6 m belt oven for the 303 annealing of such layers. We studied the effect of the substrate tempera- the same architecture but processed in the glove box, stored in the dark at 319 20% humidity, already reported in literature [30] . To our knowledge, this is 320 one of the first works on the one-step deposition in air and through slot-die 321 coating of mixed halide perovskite layers, on a mesoporous scaffold, report-322 ing a study over the effect of the substrate temperature and air-knife over 323 the process. We demonstrate that controlling properly the deposition condi-324 tion is possible to cast in one step and in air, through slot-die coating, high 325 quality perovskite layers able to give cells having performances close to those 326 totally fabricated in under nitrogen by spin coating. Other groups have al-327 ready scaled the processing of other functional layers, and we think that this 328 work is an important step toward the scaling of the entire perovskite-based 329 photovoltaic technology. 
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